Sj 1 

Ui 3 . LU» aJJB JbU- jj. jj^ j\ ^J.Wn.j . U.a-v |*SLi U* ^3 ili>l 

Leg ^3 tj \ J^MoJIj jl^—VLi (jJaii (a-lUll 1 jjb (jj IjLflj Jii . .-^XI.; _ ij jX jlJLc 

„C;V1 I A,r l< . 'ij... jl J*^ yj. '.la.! .^VA 1 ^ j> jiVi 1 
jLpJl LAjkJl J-=-^ t^^a "^^^ lt^3 p-«*aJl (_^=-^ [jl j-sL-i jV l^i>.^- 

(Lii-o) i^Jl »LiV\ ^1 lj U^aJ\ Lo 5 , ^3^3 Jiiil _ 





i,"*ft> p^-* S 1 ~ 5 : tj^J -Jaia jjJ^ i^l&jJI J^^aJLi 

Libs- 1 - ,_UtJ (oj Hj-oJ1 ? ^jl-^ti ALxJ\ UL-fa ^.'.* La Ljj^3 

LAl^. ^Uij ^33 ^jiA UiLi- Ljl 3*. .Ujt ,ji o^t* 3 



Lililt J- JS ji US . j-; >a-aJl ii L>-« JSj 

. Jjij Uj^i ^jin US i aJ-a-j L^aLa- »Lj-og > a ' l. fe 3-; f 3% 

L^xJI LiUJl ^0^1:3 .sU=J\ ^ ^ JJii W-*^ 
US jSlSlS* 30JJ I^JI LiUJU j& *LiVl j£ Vjhj^ 

. .} u- J^*. Ui^ Ui JiU JjUn Jj '13 j« i»a Ju«3 V U^i 
J133II (jl Lj-L-o yr\ gl i(n-i_a tJ-oJH ("3-3^ ij' tsj*^ tjr° * * iS~* ~ 

LjJ ioJ^ lAiJLa \ .1+5 5 . Ujll-=cc j_3-i3 L§Li= ^>>3 j^-o JjI/ ^Ls 

;U=^ Ui 3 jj-w 2**- LA=- J 5 ^ ■ L* 1 - w^ 11 5 >«r^ 

jiLS 3SI1 (j 5 UiJ> 1 3 j-oi jjSj 

■> ^3 JUI3 i-lU^- jjJb^Jl ^ltX*l ^ ^AA. yl - J_alSX= 



1 r I3-1I ^a-> 



^ Lite A_Sjj-i=Lj (jii*-; J-a 1 (_1-*»J3 L)3 ,Li ^ ■ * i i "^*^ 

^ ■ ut^ 6- 6i, ^ J-^-^a •J^ 5 *^ 1 

..^u^Uiis ^ju*j\ (^isji j*^ u. . ji-. sii— i 




jjiaJl ^ U^i jj-ai ^3 .I^ajJI saiii ^ ojiA 
L.j^ 3 . jAJI ^ jJUJI .Ull ^ til jial 



.pin sL=cj\ 



jL**^ J-a LaJ LJ^s- Lft»l jl ^lil AftiVl 03^3 




. ISStiJI j^U-il j3 L ^ ^ s j:^ a < .lUH UiU- 

Sj^I^ li^su <_)-oj£ LpU S jHS\ a jj, Ji^- 5 
H-* 51 H^* (33^ .(*^J\ ^ ^j^-l^J I-Sial^ 

. ; ....i.,, -. iijSj jJ^Ji uSta.J-. r ... T » ^ 

ail fiL^iL 5 . 3 7, jj^Jl LiU. ^ jY^'l .t, s g , 

giai 3^,*!^ ijLfiaj jaiil ^J*. ^ 3^5^- L>l=Jl 
il Li*jJLi 3 1 i^iT o j-.^.ti jjia- J* 3 01 L '^^ ^ ■ -■■■^ 

', jjs I.LAi^aail LiUJl ,J-=^ y.T.U ., LaJLisi 
Jai^Jl J-al^ L-L^ Al^l J«»3 (jJl ^ ?...r»«ti LiUJl 



*Ij-l>. 2LpJt Lj^3JI 
♦ * *" ** 

4jj) mm 




l^MMlj LlM»Jl ^J-4J- J).r->~in I Ij^Lutfl 



5 ,jLa iiili - LfjLj^j jJLi L^-iLi jj-aij 



Ll 'j' jj'' — ■ .■-=" t ■■'•■rj . \ j"^ 

^ja^j .L*ii=tl 5 l^jj^lill UiUJl tS_r=-^ 

. j»iAJ ii ^sl<»h s^UJi ^ 3 Keratin 




l^jl—a Liy^tJI iiAAi J^ .T"j . ^ jj » :J -. V1 g 1 J— T , ,, " 

■XttaA U5>*11 V.a JiVU. ji^u V! V 



b^ 1 



,1 L,>UJl 



Ujiofl ^ttj* UJ^ J*^ J j£« r aJ81 p L^J J\ 
\ ^JUJl 

: l/Ls _j.hj. - uJ lllsscj L4JI Lai . Cj_,£J [i^jijl 



.^,. >>«; os^*" ^ ii"*""^ Lj^-aJ^ 05^-4 ^^i* 

. Ll-nl in L^JLb tliii J 5 j_j-o J-^j (j'i '1 



6 5 U^ >fcJLi ■T 1: .^-» UiLii\ LiA 

(J ^._^ a lLa , A_y^£ia]l Li!iLxJLi UjJL^all f v J - °" A! 



9 > L>uaJt 



i_jLl j ^-* a j jlitiij A-Lx3g jJlu jjjjg - i-£=*J^ J LljlSUl Jioi jjjilj 

.Liaau \ j ^.ijLstj fj\ »^ U.v.,." Li^Ajdl j-" ^" fj^ 3^3 • p**" 1 *! ? 

| J )- o ,J jJjL-j ^yc jj^is-i J-o I j-H^ ; i-*=d^ Uyj=l\ pJsLillg 

UiUJI >jUJ i p j.ll .5 

ij^JI t-L^iVl ^Loj ^jJl Log SAfr&^A a jii (JSli j.3_2j ^pJ 1 
JLs^g AjLsti- (^Jlstil i-clgl jJl SL-ipJI Log Si iaJ\ 

1 j: ^ jgT" ^^111 1 j... rc. g_aJ\ jjjjj (j^SLn ijjJl LiLjJLa . V jaJ=j1L 
1 a . „ ... ^ l _ s l3^3 ^- ^^ ^ j .in! '7. H ij I ^SJl ^5 .i^aJI ^i, *Li^f\ 

j\g_<Jl fcjVji LjJ-oJl , CjljjJl ,Jj-o 3 yi\ i±JLfcg .lJ^jAJL; 

,Jia ijjliU ^l^jjl olji Ljj-og . j j} »mi ^IjjjSJIo j^j^^JI (3^-° 

3 ^-7< ^5^^ lllLli^ , jjjj^a-^ j^lllg J' ^1 ^ ^ 3 (j^?**^^' 

j\ 1 j >■» ■ A_IJ j-O l^jljj (jLl i_iStJ\ T-lii^l J ^ .o T" 

gl jjlilj j^l 1/g ■* '■' ^JjJ) iiJ_^st7j ,jl g i J-lt...j V j^S" 

' ^7~_. j-ol/l ij^3 - i -^- a <3.j-^ jW 1 ^"^ i^ 3 " 3* 3-°-^ 

ujljjJ\ jjj-o 03^ ^^^^ ji^-sJLs .i^tH i-L^iVl LgU^ 

^ SOli-og iLx- j-a^-o u3 ^ ^p^i ^ j-° ^4^3 U ' " °"' 

^jgSllJ Lig^ U=>Lijj\ o ^ 1 *! ■ ^ (Jrt^3_?*^^3 <3^"3J' v i^ 3 



I 



iaii iliii, jUiSj (DNA) lii 



1 J l-i \ \ jl ^oJl ■ ^3 l5 1 j JlJj 1 j\ 

. tiilSSS i-jV j3 

q**-)\ US .1^1 L}L*H j3Sj ^ 

Laiti- ^j-yJ |_^»^ \ j-^TBi ,__^cLaI^ ^^1]^ ^JjliiJ3j-Jl 
^0 I j \»T-ti iLjpeJ^ LjiLsJl Jji^Ij .5AjLii- 




Lr, Ul 
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. *.liAS Lsc^^at-a U=i. ^Ufls ,3^0 £l aIS i^JJi ^ ptoig , ^ j^iU 

jjjkJ_=- Ijlitj- ^gkJj-J ^3 SJjj^s-^jJl cllJl jLJoi- ^jJ-C LjJb i_3 ^3^o.j 

Ly^Jl pUia_a ^jV .^^-1 IA-i- (5! ^Ac (Jlijl 1A&. 3 : j j---^ 

j_J-L-^,jg i 3"iii" ^Ji Li^Ig jAl a Ai (jiiBiS . I j. AiLbj) ijdjjicl ,_ s ^ 

. iA*il IA>J1 J 3^-1 ^ p^ 1 ^ 1 j'^-; .LjHsJ\ 

i i n t j n^^ l A ^ l_ULa c-lj^^.1 <_5-/^ ' ^3 ' a *Ll1_dJ^ ^J_i-li3 Ll j 

j^SLi l! tlr'jg ■ jiim^ |^ Q.i.J 1 y /iV-L-S. !>tjL. A_^ij OiiLo ^^3 5 j^*-*" 1 ^ 

. iAiJl UU=J1 aA^ iJ^^a ajLs UjJkj ,3l«J\ Lei 

(SJ IJ " ati p | _LA3U tJSl ~J yJl E j j — ^ i 

^LliLa ,_ji=LstJl J° ■ ^ ,7.T ^jlll I C ■ ft. ^ a ,,, ^ jt . 

. l -^-l-'Ai- . ,.i.»-Jl_z > - ^ 1 j ^.1 . ^ IJL^- 



^»uol lj 1 i^Sli. ^Lc S j^^s-l si jAl j^^jj . L^_i «L=- La alSq 

S-l ^3-^/1 jjjj^ijj Jj-(k3tJ AjJ [BJJ ^ JJ^aSI (jtog LJ Lljjjl 

. jLo^^Ll ^iJ J_J ^jl<Jl ^ ^1 T ^1 

^jjLiigg JVSLil i_j 1 j s j-AS * j ^-^1 ^lr. JLAiJl ^ j"" " 1 L_ol_al j_5 jj LtkSg 

. i_iljdl *l . (J-s-1 ij-a J • *»t ^ ^LS ^^3 Jt_a 1 j jl 

. ji-=JI ^ L^L^La fUts-V LviUSLil jju ^1*. 



V 



ia-jJ Jl 1 lii_o£i\ iS3 . LoJI I_JuJ1 (Jji-b Li_= 3 Lfc 

i3>3 tj l a " ... ' <jli1 iji* ,_iSiLoSlj\ Ujhii^ t_all 100 j-iaj yl ( J J SLo-oJl Jj-a 

- U3^-* ,J -=r i_k3"- 3 

bonucleic acid) SjLJ ^3 (DNA) LijJ) Ioa 

_,L^V1 p^^- ^3 . ^ 5 j_>J1 ^33^ o^-»L=JI i^^L. ^iHj 
j \"*X 3 1-=>-"3--'3 j£1L; Ls-o 1 jitin '1 J-i^ t"\ LijJI j_=-3j 

L-~L.a 3 l n .all (jLc ^3!^ J " ■■'"'^ I_c o_3^H ^J^ 1 " Lijil Jaj jA 

. j^SjjJI i-u^All oimJ £J^1I ^ LijJl ? _5-»=" (jl-t 

il J-> ..lj.i jjiaayj Lo^iuij ^jLi=LLj j-*3 I-j^JjLis- ajj^^Joj jj-^"- J3-S- 

_J3i)L^_\ (J£il\ \Ai ^ jLk^ .^i^jls- pi- U*jLS 5 j Lf-jj 

J^c J nllm Jluj jl Lijjl JiLb-jlI -^J^j*^ i^-'SjA-' 1 ^ 

W^IJ ' j ■ (jij>^r"3 ij^3-~"3 U i. ° -" 3 Cji **^' *^ — ^ (3^ — ^ 

^il US .(C) .(O) £ .(T) J .(A) i U,U-i >>. J,V jj^JL, 

<J-^ U3^"" a -Ll-sLoI Lo5 jLailse-s j^jN ■ ■ " l l -"3A'>3i''^ 1^11 

Jra a a Jajl jI3 L4J3J ) I 3iAi- 33 . 5^ Jot-03 i^^Li- j S K. . . 

J>^>« Jaii i^l^ (^i^l 1^3!) SJ^33 (jjj,! L^^J) 5J-S-3J 

i^^j^- jji-a ^-j^ i ~l.l-.3ti J\ .'r\ n "3 -( j-iSti-i L4J3I) 

^l j3 Ji iso_^l\ ^ I^ljjH ^1^31*^1 L*, , ^"11 lilll 



Uj i_3ljL=- 3 ) (jiaUa-Vl uij _h AjJj^ ^^3 .LAaJI 

^y^i lt- J. ? ' " ' O*-?^ ^3-^3 'O^S^ 1 ^-M=33 J^-" (j 1 ^ 1 

.iLjtfl Jjl _j-fti JLAS (J_a i_3"i/T SJj; yjLo Jj^l _ri£l | l j^3 J "i 

H jj-ai.. ^ iaj^i 5j3»i3 ( _ S J ^J^i^ll >-J^a jl»aH jt-jj p--;3 

13^3*11 JU3WH RNA messenger .J>~jll U ^11, 

^jl L»S .0^1^13^11 g". .1-1 J > \ o-c (aJ^j ■ f j -'-i I' (ji 31 ^^ 

jiUstj ^jl JlIII Uai ^^£11 ^^a- ^ ijj^ili . ~ \ *\<u ijL£ 5 ^" 



■O^ 1 OiJ^ j'j?- 

_j£ ..^l i l-jjl hU-L.u J — ° 

o I jj^JSjJ I itfu 

< U^i j-a jjtj is j . t.< . a I ... I ■ ■ ^[c. 

. l__JI al. .1. .1 j 1 1 1 a t j a l.< - a I . . . I . . . 

■*J ' ' _fj ■ Li jJ I JjC Lj jJ I 

Jj-uJI Jjj Vjj ( ^> ..i i"i J l) 

^fJ=JI ,_fJ =J>~= jj-ij . Jjt—jJI LljJI 
ijjS-i «_a_S JS JAaJj <{<jiljjjl 

s-mjjj _jLi li* ^^ic cLijj ,oLLGj_^JI 
i^lkJI ii^klL iii^VI _j-.L--.Vl 



1 I I 1 I ' I 




.ki^-i. ^L _ s ^_ ^Jl Uii_= LjJ\ ^IjjH 

£Ll->_S til! j_S . I j . n a mi j iijjLi^^JI ^ n ; ,. ^oJl LJ £ , _,"*- 

j-ii j^lc (jLt^-iVl pj* ^ I^5<J> 1_:jL-1I t5_ji=^ 
Ol\ 100 ^AJI ^ j3 JI i^yJI I«£3I 5 

6^° ^ '00 o' ^__i J5 jjLi laJ 

^J j ^ 3 .gJaJUiUa J_.il VL^ 5 .2-_Ai_k_JI-JL^ 3 ^ 

^JiiL^yu^ . ZA± j sLpJ Z^L-i ^!Lb 3 ^313 LiUJl 

t 1 -^ 1 JS f *»*^ ^^Sj^ 1 

jlaJl Uil^ 2"Li=^ ^iS 3 . jiaJI L>U- UJ1 j-Li^ ^1 

._3LljJ 5 ^JLa >..\f>, < ^-W "U,i 3 ^.,J' ^ 3 ;j ,>, \ r 

.I^Ullj i^UJl Li-oL^ p^li ^i 1 ^ 1 J 31 ^ ,^11' 1 5 jVI ^ 

' ^ fl * A ■ ^ 1 ' t i _ \ j j-i ^ 1 " ^ _J 1 ^ ~ o ^3 \ ' - -~\\ i^i > ' ^ ^_2j 

(J—ILj 1 a" 3 J^>^ O^ 3 " ^K^ll -cii _jJlJI ^^gii. 

5l„ J_ ^JUS LiJ^JI ^ (J_y_ {1 J L iI^ ^ .UjJI 

i^-^J " LT-° (J-wu --i-r^ -Ll ,>= 

■ Jj'J-s- ^ J=4^iJ' 0^4-! ^'j^ 1 ^tj^^ (_L.lL. 

i^_^l jti^, ^ ^j^l^l ^ ^LJ^Ia^j ji ^AJL ^-1^5 

r jlL3l_^Jl S\3JJ1 ^Ui J^jH ia_^Jl ^ 
i_)-o^ -LbL^j i^as __-_jJI J-a^mi" IA«x ,jLa ->a_J 



^} L-iA2^ a l\ ^Lljlj^l j^-o ^jj Jjl 100 y^ll ,jL^S)/l p ^llssj 

i-ejiUI U^J-J-f^J ZA>^\ J-a X*Sa ^ j>l-a*J j> 

.l*AiLtj 5 u& JLtiL 5 L^lSlbVg L^l^i- ^ ^Lu3 5 ^JI tilziuj I ^1 ■ 
• UiSLk JCt.jj tJ-sJl fceJ^i ,«3l ^AJl Ji-o (.gji-Vl oLi^ 5j Jl 




uJiiUij ,s A >S tj&\ jJ 1 LSljl'Vi ^ ISLi ,Jj_o iAiJl JSIjA 

L$3 Lj ^.T j» l-i- " (jLs ^ ..i ii'.Vt ^ j 1 .SJjJ-C jiL^jsj 

4 ■* ■ ■■ A. 1 w,\\ ^jLj lJ_1 JlA^ ^jljLiAjfc^ pi ^ ^jl ^ „ .>iT^ ^ 11 '.JKg klijjdj 

l _ s lc AcLu ^jJ^ "^r^^ JS*- 1 -^ i^s^-i --jLo^—^-qjjSHI 

. t L«j>yJ ^^La-ljJl » rl".. l » J U,- LjiLkH ^ ^1^- Ll, Lis jjS'lj 
- 3^l3 \ t ^6jnj ^^lI^jj jjj_o jjjSu!3 i-L_oLcj jL*Jl i^- l - c (j j"--" 1 j iV 



U.^. o> ^ r?^ li 1 ° i * jJ=^ ^3 ■^ Jl ^ 

el>«->JI j» JJI 2uli. " AiS., t .4 L4 . 

^^Sfl l3 Jl £U«> |*-*» ■ «^ f J W*- ^ 

M .... »I^JI L>UJ1 jiU-J: Uj^i . LA~H r^UI ^ 

jlj^-jX) 1.x, iil-vll I^jJI ^ J** >^ ^ JUJ=JI 

lifTVl UK-ill ^ta . jSjJ's iSj-Ji ^ Jr^3 

iAiji jsj. ^ 5J J' i>« **•-»»•> 

Js i^L, ^3^3 W« l>"-> 

.Li* «!>!- Ll^i Ui« oL^I .i» ^ 

\^lu^ is^Li J3- US ^j-^s ^ 
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3— £>^>JI 
♦ 




Ijx 3 '^J 13 3SLJI p_^>J\ ,3-0 Lc (jl^Lo 



uu*- ^Ji v\ uii^yj v i£ j=» ^su. ^*=>. 



^-sUl , j J J >r j .\ -u. Jj-li * j*^ ' j* - ts-^3 * 

\ t ,h,* : SliL:^ ^3^ 3 ^1 jJaV ^ 1^=- jiflM 

.(l^iUUl ^1) ItUSL LA±1\ (gaja U-c J»l jjl 





jjj^o s ■ .*c j . „ < Jl LA^ sjjji1-o iJojiola JLftcLi |b ksJl f 

s^, ,:.., - li./i. 3-5 jIjl-oLi sj^Aj ^jJI »>Si5 .X^LtsJl 

LoAit j > >. tf M ^ (Jiti Lo liAJfag JJ jCCH j;L^ 

^jjl ' 3*J^ aOA j-ol jfti .AjJlj-sV^ ^j-bU-^V^g 

ij* 5 -W 9 J^ jjji Lj jj^^iyLtxiJl kJ = jJ^I3 ] ^ s zi\ jLJl l jiij^ j 

Lo • *• » Li jJlj j^y^oJl ^3 ^JlAjxj Lo (jli iliJj J-°3 ■ >*-° iy J-ltt" 

^1 I_3U=J' jiUail Jj;Lili\ liAfi. glU pi J^a^lVl j\± £j> jl^oJl 

— — ■ - a—-' 




-\ : ^< .Mj ^j^toaJI " j3_>~? *Liill *-^>- ji 

L^U. Vliii oli^-JI ii^ S . JL.I3JJI Jl^ >UU* ^ JJ_^ i>3 

^4. ^ 3 j±£ l^S j\ jLAS3\ 3Ai (.3.21 ^j^U j^Jl 
1 iJLcisl' U>L*JI ^31=^3 

LcjVl Law ^>-^-- ^1 ?.\ ,™» iuSiAJ! J- LAJa: J* ilL-_^\ 

.yi, ^v-w U'j^j ^-a ^JLi_^b .slays ^JJaJ L=*^g .Ij^-ojJI 

^j^oi jUi^iiUjA .LSlLU^ ^ J-J3J ^ lAA^L^ll 
^^2*. 3 \ LlJ ^ott ^kiJl £_o (_UUli j\ g .i,J -iT ,., i 3313 Uiij 

»l«*iU '-I-:-" LSUJt i3 \^i^ . JOJ) ^3 ■U J = Jt ^ ^\^\ 
sUJ Ji-b L^SLJi s *lii5l 

. s-LmVI UyLi- 2-« 3^x#*Jl Ljj^jJiil Jl3*j> jt*^33 

LiU.3 abJ! Vj^S ^3-°-^^ ^3"' li, J** 1 ' '■ ^^^3 

. lS_ULo U^J U^ 1 *^ UiUJI aa^i .a5U»^l 



.iiilja ls.j^_ jjl^lzi fijJl ^\ J^i-jJ^ IjjiLoJl 

_=VT jj-^ (t^Jl UiU- ^ >-o^U2lSL_pi t JU 

J ^ i " 1 '. .ti '. ' - - Lfls ^jjj 

jiJl .i-ic LtojjLt jjj^Jij LjjiSli Lj-o j^s-1d jJls- ™- " ■ 
r y_ ^ *U*Vl ^ L,^ 51 o^. J*** ^ -^i^M 

f^UtJ ^ LiUJl o jjs ^^l^j . fijjl _ ____ 

- 1 i j"^ ^LsjJI '-d^- i - ^1 tSjU3\ ■ .'jj^": -1 ^ 

LLiLsJ* LyjclLi tL^LiJl Lj>UJ\ ,j-o Jl^-^jj 

■ iij ^_Lc * i >*_i a ^j^a^u ^ — j 1 ^3 ^ -\ " ■ ■■ j 
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9 bit »Jl 



* m a 1 " SJuJls- L^U- L»-L=>- iiJUfli ^j^Ji LoJ_Lc 
Lo Lo 3J ,_iiLS L? i]l j 1 — "1 j. .0 » j : H ^5^15 ^ '"' * 

j^ii Atnil J-oJtJ 1 -f-Vl (B-^-=- 

(Jj-a j^^j-o jjl^s- A.l 1 ^ ^i-oAlj SilVjjJI ^Jj-o 
iliJi Jjij Li j j^l J-^i j p^fl ^j_o I-Jj- 

Jill-La- J^\V«JS ^ hi ai ^yij .AjlILJI L-bj^JI 

t*S ^L=i- JJ '_?-=3 ^-J ' _j-<i pi— -H-iV^ ^jllCll^ j — «^ 

jL«j>Ul UiUJl fl^il (jri^SL: 

?5 J-jJL*. La Mi. £^>L> U «LlL>. j*£JaJ -i '< 

JjLL>V ^L-J\ _^3jlS\ I-A^JJ jj^ US .LiUcJl 
J-flM^ ,jl iiJi liiLiJl u<=^> 

A j j k S ^jLi_C .^jO ^J^J^lCj ^ ft""- fr^ *1 ... n i IjJb 

.(jUs ^tt^ 1 



36 



Ji\ sj^osJI LiUJLs Hj.-H I_lU*3U . W&xi\ f U-ii1 i : i, r $\ 
■ ■ i yA j -j "j^^. • . ■ . i *. i ^jiLJ\ » .>»* ^ j a I_i jjjl . tl . . . ~\\ 



ojLJI jli ^L—JLVI i-JiJI ^j-iu Ujit -I 




3 lt 5 ^ 



j US ^ JS 5 IJUall l_5 Ijls-jj J llJj^lj 
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^-o.i.lg .i_J La^-^tJjJi jjjjjtil -ir ^ ii i jJL-jLi 

.(genome) f^i^l 5 i 
. ^ % a 1 1 1 ^ i j ^ ill 1 

(jUsVI Lai 3000 Jlja- 



1 w ' 11' &_q ij cjj: ^^Sl^J LoJii-* ^ nlT-^^U ' " ^ ' ' " 

^jl—ijVI p-k^j j - JlIIjj . Ji fl\T-^oJ\ -J 1 o»i1i ^^j-jiCo JlIjj £1 
Loi .i L ailjmJi iJiLl^j^l ( J r o ^fl]j 100 ^\ 




, j^ij^ji ^i^i i_i^ 3 _3 

.JlS^ (_J^J=>_3 j»JlV\ ^j^l 5 J J-=tJ oLo^ltftJI 




.L_,Jj^Sy^-J> p-aJc UziJjj — 1 

1 jT : *,M ^ JSL^j-M ^5 j3 5 JSli. LlzJiyi -2 

li^^L^,^ ^ JZ 3 (j^^ 1 JSLSJ1 5 ^Sjil 
i a .J.LE3U -i=4J_ri L*^-" o ^ -H W-^*^ 

.^Uoelfl -1 

. 7 ^ » -2 



.IjAacll J£> uSLjl -3 



UjJi J^jfi LiU- ^ .2 ^ laup^t LiLsf-V\ 

U 5 -3- 05 ^ 94 iU-Jlj U3-.3-.3jS 




.jSs ^Lyd- jV _ 1 

i-\^^M ^ouj p ■ " -^-^ ^rt^^ l^"^ p^^— j\ J-JLi^j-iaj jjlSJIj 



.j-Lsu\ _3 

Locilc 5jLc si" Lj-iLa jU^Yl ^ ... UiLs- Lai . JjJiJl 



* LAi- ^ ^jLs3— 3Jj_p\ (Jj-o ^j-j-ijLag Li jJ^j^S^Ij-oJl Sj^-sj-l (Jj-fl jLfts- 1000 Jl^s- 4^>-^J 



3 +4* ^1— iLJ>*J 



f j_a,.i — ^ ^jo- f i_^Ji .j^-Sj L.iU. Bone cells : .IfaJILiU. 

.mUmII f l_-.Vn o^iu .U^ ^ L,Hi B cells : (uJIbUJI IpU. 

t l,iV -vi-^^yi^ 0) ii ;j ._^ a ji w ii ±1 ,iiL.jU5LsCells: l^iUJl 

jSjJi ^.i;-^ i^u. Human sperm cell : i^jiJl oW- 11 i*U- 
.U*iU i-iujJi L. *->-jS 23 

JCi U) Li» IMj Jsjti- ^ Sjl_* ys, lis yjjfll II DNA : UoJI 

.t&tpfMiitMA jifiU ^jii Atoms : Jl^jJI 

J* jL.,_UJi j_. i.,.^ Messenger RNA : Jj- jSI UJI 

tf-si* I — UB e«»— » ^ .au*-*** «4 

t^-* u- 1 1.— ™n ^UJi ^ »j*i-> ^U^=- Ribosomes : dL. J _ J1J ji 

.X*LUI LllgjSiM Ljj r;-; t^sa^ ml. Cytoplasm : f jH U Y- 
fs i; jjji Endoplasmic reticulum LjjpLyojVI is^AJI 

J i 1 Cj 1 ^ jJ-oj ^1 ^li^j^JI giaii ^\jy.f^Jk\ 

^5 . il i :, .. ,\i g;hT . ,7 Vj ij^. i j^s, ^L^jS^. Viruses : ijUj^jJ 
. ^ijjji .L*S.jl_ ^ Uili LAi. Jk Uti^i-o 

lt* M jj^ij u«>S» J5 Jiva ^!is Organism : ^| ^Ifll 

OtSlje-B .Lii ^ „ai i_.ll LiUJi ^ uij .L.jT£J1 ^ ij^Ij 

■^l^M ij>^ LiJ o rt - j J' ^LW. Chromosomes : jUj-jjj^OI 

--ji_. 3 _ j _.) J s3i uui 23 (jLjjjtl Liu. 
JS^ 3 >U i ^,^uii ? ^. J ^ J u ; : s ^i l>t>1 Keratin ; 

jii Ijl=JI ^51^ f-i*. (.>»: iAvli s_>ja-i Lysosomes ; ljL.^.,^^ 

^^J' 6=4^ c> jJI is^j-ll jU> Brain : £J1 

.f-aJI .Uii p;^. ^L=*V! ^ iSLi JJ1_ J L J t ^ ^ a,.^.!! 
^ ^ . rt-vrs . . iiliJi .lii ^ j^.,: "l^j^ Receptors : hm.it.. -n 
-^■jUH ^ L.JU11 iJLi^jSJl JSU jll ^ 

ti^WtjJU^^j^uihjJijj^jAjJI ji^Ji J^i; Nutrients ; ijiliill j|>JI 

-iiliJI i»UJi oJ^: ^Lbrt- Mitochondria : ItjjjjSj^Ji 
L.5.u_ j-i^i ^ ^i,. . t uaJi ^ ^liiaji Bone marrow : (JiJI ^Uj 

iSj^jJ^jV^ijSJSi^^j.iJaJi^iaiiUi jSj* Nucleus : t^dt 

UjJI pi- ^t, .LiAli ,Lj ^jij^j Nucleotides : uUj^lS^i 

J^^^^j^^ 1 ^ Jii-jli J^fj£!-3ii>* Hormones : uU^jJ! 
. So**" ^ JIUqJI I^U j-L, jJlijjVl j^ji itt. ZJjJ 

■fj^j^-Ji ^± -i-jM^jjJI -iLS'vi^iSLiCell skeleton : ' t 'f,» J<> 
^slie-JI ^.U^ijjij-^^^iLM^i^^j.v; Tumor : fJ yi 



.1 JJtt LJjJI pjfus ^iLmj sj^i Centrioles : i^jJI P U-Vl 
Antibodies : uUiJl r L^.M 
-Jl ^ 2^ ljAll uyuil . I >~"*i Organelles : xJoJU^i 
jjjij i*j J^jy jL^jjJI.Iu ji.i» 5 Amino acids : uiU^V 
pj .ujL^j^ Ldiii jjja^li ^ .liili Membranes : : . • ^ V 1 

j 1 ^ 1 ^ 1 "^— i^Uiij^Actin and myosin : ym*Jbu^5l 
i .iJili Lfi li^jji Cell division : i^Uii 



31 ^ ijjjjl Uitillj .Lj>UJI ^ Jl; 



j ^Ia=., Proteins : jL^j^JI 

i^^^IOO^j 

ljj uLiLs Bacteria : li^rt, 



L -_j-j--).^ 23 ^li jjisj j...i T Human egg cell : i -^jj-'t 
o> «11 jllSU u^LJI ^suji ^ 

i^jt jurtn jtfis ji^^t ^ tii Tubulin : 

. Vs^aS^Ji^UMWi^iiu^ii^a-aUi^ATP: ^jl^ 

-•jji*. Jj-x jl jSUj sjUII ^ ^^j, jioi Molecules : jU^jsJI 
—IjjS^ji ji^ ^5_ji ij-i" J^j^- Biomolecules : ijjt-ii oUj^iJI 

-Z-=JI ItUJl .LJ jib, yjiW-Sl, :^ .« j^oll, 

i>« Jr;^ 1 - 11 J-* ^j^j "^)j>^i ojia. Immune system : istiji jU» 

.U*ii3 jr^l U^»L.i .LiuJI f oil bVLi. 

■"^j^t 11 ji-i-oij u-ij .jo^i jL»=- Golgi apparatus : ^-ij^jU*. 
jiol -:Ll^j ^ ^ji^-i .lij ^jyli ,jia*ajl ,i>a.i Genes : oUjsJI 



^ai .LaJl f j!I LIU. ^ 



= i^Liii j Lc Lai Vesicles ; . i m .^ n'^ 
l_y Killer T cells : liiUM (o)Lpii 

d_i-Ji LiU. ^ Macrophages (big eaters) -l^tli IlSVlUjiUJI 

-^^S^^Jj^^-WlHIi^IiJJJJI jSUiJl*;^^ 

.ijj-jiiirfjin jijAJij^sui ^hjIljIj^..^ Endothelial cells : LaiiJLpUJI 
IjWUU, li-jUJl ji-Vl j^aii ^Jl jUJJI Skin cells: Ljiti. 

•iJj-=s ■■ LiUij ^i^iuix j^jj White blood cells : ,L2>_]. fjJiipLi. 

.Ujj.ii, -U-jSLJI ilkil (u^JI tj .t.. - ii„ 

Ji; f-^i ur* ^i^- Red blood cells : »lj»aJI f^li Lpu. 

. Jsl.j» Jaa ^ .^Lai'iUii^tjiLiUJi Nerve cells: I^-Ui Ujiuji 

j,un, .UjjJIj 'jlj-ll, iiJjL, Ul^il HL. ^ ^ —11 l.HjJL» 
. jSjiij j^lj isji LOj^ £*V I ., tI I LiliJI J^^o 

J-=Lij u^i^ iAjm JLII j^. LjSIjV Muscle cells : Lj>uj| 
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Immune system 
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While blood cells 
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Red blood cells 
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Nerve cells 
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Bone cells 
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Human egg cell 
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Messenger RNA 
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